Introduction
The elderly account for a significant part of the population in many countries of the world, with over 60% of the world's elderly found in developing countries. 1 Drug use in the elderly is fraught with many problems because of the following factors: the physiologic changes of aging and potential drug-drug and drug-disease interactions. 2 Polypharmacy and the inappropriate use of medicines in the elderly have been identified as major types of nonrational prescribing in the elderly leading to higher prevalence of adverse drug reactions among them. [3] [4] [5] These factors have also been shown to be responsible for a disproportionately high rate of adverse drug reactions among elderly patients and its associated increased healthcare costs. 6, 7 Prescription of potentially inappropriate medications (PIMs) has been found to be a common cause of morbidity and mortality among the elderly and has necessitated the creation of criteria for the safe use of medicines among the elderly, namely the Beers criteria, which was initially released in 1997 and updated in 2002 and 2012. [8] [9] [10] The Beers criteria are based on a consensus of experts from different disciplines like geriatrics, clinical pharmacology, and psychopharmacology who used an adopted Delphi method. The Beers criteria consist of medications to be avoided in the elderly irrespective of the patient's diagnosis, and those that should be avoided when taking a particular diagnosis into account. Inappropriate prescriptions (IPs), according to Beers criteria, could also be classified as high or low severity depending on the perceived severity of the expected adverse drug reaction. 8 Several studies in Europe have recorded the prevalence of IPs to be in the range of 9.8%-25.8% . [11] [12] [13] [14] [15] Data from studies in USA showed rates of between 21.3%-37% among outpatients, while nursing home residents have rates of IP up to 40%. [16] [17] [18] From India, Lebanon, and Taiwan, the rates of IP were 23.6%, 22.4%, and 19.5% respectively. [19] [20] [21] The Beers criteria are not without their deficiencies, especially as they relate to prescriptions in many European countries, and this has led to the development of newer tools such as the Screening Tool of Older Person's Prescriptions (STOPP) and Screening Tool to Alert Doctors to Right Treatment (START). 13, 22 The Beers criteria could be used as a template upon which countries can develop their own screening tools, as in the case of Taiwan. 23 Several studies in Nigeria have investigated the general prescription pattern among patients attending the general outpatients' department, but, to the knowledge of the authors, only Amanor-Boadu 26 dealt with geriatric drug utilization with emphasis on patients prepared for general anesthesia. [24] [25] [26] More importantly, we have not found any study on prescription of PIMs among the elderly in Nigeria, hence the need for this study.
The main objective of this study was to investigate the prescribing pattern for geriatric patients attending the general outpatient department of a rural tertiary hospital in southwest Nigeria. In addition, the study investigated the prevalence of PIMs among this cohort using the Beers criteria.
Methods

Study setting
The study was conducted at the general outpatients' department of the Federal Medical Centre, Ido-Ekiti, a tertiary health care facility in southwest Nigeria. The department is usually the first point of contact for patients attending the hospital and it is manned by consultants and resident doctors in family medicine/general practice.
Ethical considerations
The study received ethical approval from the hospital's research ethics committee prior to commencement of the study.
Methods
The study was prospective and cross sectional, involving patients aged 65 years and above. All patients that met this criterion and gave consent were recruited over a 3-month period (April-June 2011). The medical records (case files) of the patients were retrieved from the consulting rooms at the end of each working day and the information obtained from them was transferred into a prepared data sheet. Information retrieved from the files included the age and sex, medical conditions (diagnosis) for which the patient was receiving treatment, and the prescribed drugs and their dosages. For the drug utilization aspect of the study, drug use indicators were assessed using some WHO guidelines on investigation of drug use in health care facilities: 25 average number of drugs per prescription, percentage of drugs prescribed by generic names, and percentage of encounters with antibiotics. The pattern of prescription of analgesics and sedatives was also assessed. For the inappropriate prescribing section of the study, a full updated American Geriatric Society version (2012) of the Beers criteria 10 was downloaded and printed out. The prescribed medications were then assessed using these criteria to determine their appropriateness.
Analysis
Data generated from the case notes were recorded on a spreadsheet and analyzed using SPSS v 16 (IBM Corporation, Armonk, NY, USA). Results are expressed as means, frequencies, and percentages. Chi square test and ANOVA were used to compare the means of different groups among the study population. Values of P , 0.05 were considered as significant. The list of PIMs found among the patients were compiled and calculated as percentages.
Results
The medical records of 220 patients aged 65 years and above were utilized for the study. The mean age was 72.8 ± 7.2 years and female patients represented 58.2% of the study population. Distribution of the patients according to age groups revealed that 61.8% of the patients fell into the 65-74 years bracket while 30.5% and 7.7% were in the 74-85 years and above 85 years categories. One hundred and twenty elderly patients (54.5%) visited the hospital on submit your manuscript | www.dovepress.com Dovepress Dovepress account of systemic hypertension with 71 (59.2%) of them having only hypertension while 18.3% had hypertension with diabetes mellitus and the remaining 22.5% had systemic hypertension with other co-morbidities. Other medical conditions for which the patients were seen in the hospital are diabetes mellitus alone (6.4%), malaria (6.4%), and osteoarthritis (5.5%) ( Table 1) .
A total of 837 drugs were prescribed for the patients, giving an average of 3.8 ± 1.3 drugs per person. Sixty-five (29.5%) patients had five drugs or more prescribed for them while 114 (51.8%) had 3-4 drugs (see Figure 1) . The mean number of drugs prescribed for patients within the age group of 65-74 years was 3.76, for those aged 75-84 years it was 4.04, and for those 85 years and above it was 3.26. The difference between the three groups was statistically significant (P = 0.004). The mean number of drugs prescribed was also compared between the male and female patients with the former group having 3.63 ± 1.23 drugs prescribed while the latter group had 3.93 ± 1.35, a difference with no statistical significance (P = 0.094). Antihypertensive drugs accounted for 30.6% of the prescriptions, followed by multivitamins and food supplements (11.5%). Analgesics accounted for 10.8% while antibiotics, oral hypoglycemic agents, and sedatives were prescribed in 7.8%, 7.5%, and 2.6%, respectively. The breakdown of prescribed antihypertensives showed calcium channel blockers as the most prescribed (10.5% of all prescriptions), followed by the fixed-dose combination drug amiloride/hydrochlorothiazide (10.4%) and ACE inhibitors (7.4%). The beta-blocker Atenolol was prescribed in only five (0.6%) patients while six of them had α-methyldopa. Regarding the number of antihypertensives prescribed per patient, 26 (11.8%) had only one, 74 (33.6%) had two, 26 (11.8%) had three, and only one patient had four antihypertensives prescribed. The most common combination found among patients with two drugs was nifedipine/amiloride/hydrochlorothiazide combination (35%), followed by lisinopril/amiloride/hydrochlorothiazide combination (20.2%). Acetylsalicylic acid (75 mg) accounted for 8.6% of the total drugs prescribed, with 32.7% of the patients having it prescribed for them. Paracetamol was the most prescribed analgesic with 60%, followed by nonsteroidal anti-inflammatory drugs (NSAIDs) (22.2%) and the opiate analgesic tramadol (17.8%). Among the 36 patients that had oral hypoglycemic agents, metformin and glibenclamide were prescribed as combination therapy in 75% of the patients. Forty-seven patients had an antibiotic prescribed, with 31 (66%), 14 (29.8%), and 2 (4.2%) having one, two, and three antibiotic drugs, respectively. Artemisinin-based anti-malaria drugs accounted for 6.5% of the total number of drugs. The anxiolytic/sedative drug bromazepam constituted 77% of all drugs prescribed in this category with the long-acting benzodiazepine, diazepam in the remaining 23%. Other prescribed drugs include amitriptyline, benzhexol, cinnarizine, prochlorperazine, chlorpheniramine, omeprazole, and diphenhydramine-containing cough mixtures (Table 2) .
With regard to prescribing by generic names, only 43.2% of the prescribed drugs were by generic names.
The review of the prescribed medications using the 2012 Updated Beers Criteria by the American Geriatric Society identified 56 patients with at least one PIM prescribed giving a rate of 25.5%. A total of 66 PIMs were prescribed in all with 14 responsible medications identified. NSAIDs were the 
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identified PIMs in 20 cases, followed by antihistamines (19) , while Amitriptyline and α-Methyldopa were implicated in ten and six cases, respectively. Nitrofurantoin, diazepam, doxazosin, benzhexol, ergotamine, and orphenadrine were the remaining identified PIMs (Table 3) .
Discussion
The preponderance of female patients (58.2%) in this study is similar to results from similar studies in USA and Europe. 17, 27 In many countries, females tend to have a higher life expectancy than males and the figures from Nigeria confirm this numerical advantage of elderly (above 65 years) women. 28, 29 This could explain, to a certain degree, the overall female preponderance seen in our study. However, the situation is different in a few countries and this is clearly shown by some Indian studies among the elderly, where a predominantly male population of 60.6% and 60%, was found. 16, 30 Economic factors may also play a role in the health seeking pattern of this group of patients.
The mean age found in this study (72.8 ± 7.2 years) is similar to that found in other studies. 20, 32 The main cause of morbidity found in our study was from cardiovascular conditions with 54.5% of the patients having hypertension. Similar studies carried out in different centers in India also revealed hypertension as the major cause of morbidity affecting 45% and 40.3% of the participants, respectively. 33, 34 This shows that our finding is in keeping with the trend of increasing morbidity from noncommunicable diseases in developing countries.
The average number of drugs prescribed in this study (3.8 ± 1.3) is in the same range as results from other general prescription studies done in Nigeria. 24, 25 Studies carried out among geriatric patients in Turkey, USA, India, Brazil, and Poland found an average of 2.9, 8.1, 4.3, 3.2, and 6.6 drugs per prescription. 11, 17, [34] [35] [36] The prescription with the highest number of drugs in our study had eight while similar studies had 17 and 25 drugs prescribed. 35, 36 This significant difference in the number of prescribed drugs for patients in our study when compared to developed countries (eg, USA) could be attributed to a functional health insurance policy for the elderly which may give more access to medications. Another point to consider is the setting of this study; it was done among elderly patients living in predominantly rural areas in southwest Nigeria with a lifestyle and eating habits that differ from that of city dwellers. This might be responsible for the reduced number of comorbidities and, in effect, the number of drugs prescribed. The breakdown of the prescriptions showed that cardiovascular drugs, in particular antihypertensives, accounted for 30.6% of all prescriptions. In a study by Zaveri et al in India, 40.3% of the prescribed drugs were antihypertensives. 34 Calcium channel blockers (10.5%) and diuretics (10.4%) were the most prescribed antihypertensives among these patients, a finding consistent with another Nigerian study on drug use in hypertension. 37 At variance with our findings are the results from a study in India, in which the beta-blocker Atenolol was the most prescribed antihypertensive. 34 Multivitamins were the second most prescribed drug group in our study, followed by analgesics. In a study by Shah et al, multivitamins and analgesics constituted 10.8% and 9.7% of prescriptions, respectively. 30 Tramadol, an opiate analog, comprised 17.8% of all prescribed analgesics in this study, higher than the 7.6% and 9% found in an American and Swedish study, respectively. 38, 39 The reason for the choice of Tramadol among prescribers may be the fact that NSAIDs, especially the nonspecific ones, are associated with increased gastrointestinal adverse effects among the elderly. Apart from the reason given above, the pool of available analgesics is limited especially after the prohibition of dipyrone (metamizole) and the non- 40, 41 It is not surprising that antimalarial agents accounted for about 6.5% of the drugs prescribed, since Nigeria is a malaria endemic country and most patients presenting to the hospital are treated for malaria. Acetylsalicylic acid (75 mg) is widely used for primary prevention of the complications of cardiovascular disease, and its presence in the prescriptions of about 8.6% of our cohort is likely due to this fact. Prescribing by generic name was not encouraging in this study and much progress has not been made from findings from older Nigerian studies with generic drugs accounting for 49.3%, 49.5%, and 42.7% of all prescriptions, respectively. 23, 24, 42 In our cohort, 25.5% of the patients had at least one encounter with a PIM. This is in the same range as results from the USA (27.5%), Ireland (25%), and Iran (27.6%), and higher than the 9.8% and 2.2% found in Turkey and Croatia, respectively. 7, 11, 13, 32, 43 The very low proportion of patients with PIMs in the Croatian study was made possible by the use of computerized systems in the pharmacy and highlights the importance of information technology in medication management. NSAIDs, antihistamines, and amitriptylline, α-Methyldopa, and longacting benzodiazepines were the common PIMs in this study. In a similar study by Azoulay et al, antihistamines were the most common PIMs, followed by NSAIDs and benzodiazepines. 32 A Dutch study showed that nitrofurantoin, benzodiazepines, and amitriptylline were the commonly encountered PIMs, while findings from Turkey identified the centrally-acting antihypertensive reserpine and anti-platelet dipyridamole. 11 
Limitations
One of the limitations of this study is the fact that it was carried out in a rural setting and this may affect how our findings can be extrapolated to the generality of elderly patients, especially those residing in urban centers. Regarding the assessment of PIMs, the limitations of the Beers criteria stated earlier in the paper remains valid. Since it was developed for the USA, some of the medications listed on it may not have the same adverse effects on different populations. Also since we applied only the explicit Beers criteria (independent of diagnosis) in screening this cohort of patients, the obtained prevalence in this study may be lower than if the second criterion (considering diagnosis) was also applied.
Conclusion
Polypharmacy and the prescription of PIMs constitute a major problem, especially when dealing with the elderly. Particular attention needs to be paid to the training of prescribers regarding geriatric patients. There is also a need for the development of a context-sensitive national list of PIMs that will reflect the peculiarities of the particular population.
